Does religiosity make you happy? Many studies document positive associations between religiosity and various forms of subjective wellbeing. This is also true for general life satisfaction in normal economic conditions and in the case of economic shocks. However, both life satisfaction and religiosity may be correlated with unobserved individual and household traits or unobserved life shocks which can relate to reverse causality. These facts result in endogeneity and make ordinary least square estimates biased. In our study, we employ two methods to avoid possible endogeneity issues -we use fixed effects and instrumental variable estimations. Using Russian Longitudinal Monitoring Survey (RLMS-HSE) data and different econometric models, we document positive associations between religiosity and life satisfaction. In particular, fixed effect and instrumental variable regressions provide evidence for a positive effect of religiosity.
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Literature
The link between religiosity and life satisfaction has attracted attention of researchers for a long period of time; the results depend on the definition of religiosity, the data, and various other factors. For example, Spreitzer and Snyder (1974) studied US interview data and found no significant correlations between the level of church attendance and life satisfaction. Campbell et al. (1976) found a negative relation between religious mindedness and well-being. Their research was based on the data from the Survey Research Center of the University of Michigan. Hadaway (1978) reconsidered the findings of Campbell. Using the same data, but taking a larger variety of measures of religiosity and well-being into account, he came to the opposite conclusion.
The link between religion and happiness has also attracted a lot of attention from psychologists. Most of these studies were based on data from students, and the number of observations was typically low, rarely more than three hundred. Sometimes the authors controlled for gender, age and/or personality traits. Researchers, who used the Oxford Happiness Questionnaire (OHQ), often reported a significant positive association between these factors (Robbins and Francis 1996; French and Joseph 1999; Francis, Jones, and Wilcox 2000; Francis and Katz 2002; Francis et al. 2004) . However, several studies, based on the OHQ, found no statistically significant links (Francis, Ziebertz, and Lewis 2003; Lewis, Maltby, and Day 2005; Argyle and Hills 2000) . When a different measurement of happiness (the DepressionHappiness Scale) was used, most of the studies did not revile a statistically significant link between religiosity and happiness (Lewis et al. 1997; Lewis, Maltby, and Burkinshaw 2000; Lewis 2002 ). This type of literature was extensively reviewed by Lewis and Cruise (2006) . Studies based on cross-sectional data analysis suffered from endogeneity problems. In fact, there can be many unobserved factors which influence both the level of religiosity and life satisfaction. An attempt to resolve this problem was made by Headey et al. (2010) . They used a fixed effect (FE) model for German Socio-Economic Panel Survey data analysis and found that people who become more religious raise their life satisfaction in the long run. People whose religiosity declines face long term losses in life satisfaction. A similar approach was used by Sinnewe et al. (2015) , who analysed the same data but received different results. They found a positive association between attendance at religious services and life satisfaction for respondents residing in West Germany, but no statistical relations for East Germany.
The use of fixed individual effects solves the endogeneity problems arising from omitted time invariant regressors. However, religiosity can change due to shocks in income or adverse life events (Clark and Lelkes 2006; Dehejia, DeLeire, and Luttmer 2007) . These endogeneity effects were addressed by Popova (2014) , who solved the problem with the use of 5 historical religious propensity as an IV for individual religiosity. She showed that religiosity insures happiness against economic reforms in Eastern Europe.
There are many possible explanations for the link between religiosity and life satisfaction. The most direct and formal economic explanation of this link is that religions promise afterlife consumption, which directly enters agents' utility functions (Azzi and Ehrenberg 1975) . The greater life satisfaction of religious people can also be explained by a number of other factors. It is known that religious people often have a higher social self-esteem: they feel more confident in social situations, make new friends more easily and engage in conversations with people they just have met (Gebauer, Sedikides, and Neberich 2012 ). They report a higher level of existential coherence and certainty (Ellison 1991) , can have rich positive spiritual feelings of harmony in their lives and of the sense of their lives (Ellison, Gay, and Glass 1989) , and may have positive beliefs about future events (Van Cappellen et al. 2016) . Headey et al. (2010) mention that religiosity is consistent with the postulates of the authentic happiness theory, providing a long-term basis for subjective well-being via such factors as the meaning of life, innate spiritual values and altruistic behaviour. Moreover, Headey et al. (2010) indicated that religiosity helps people to overcome hardships, assists them in learning from experience.
They also point out that religiosity, voluntary deeds and subjective well-being are positively correlated. Religiosity is associated with better physical and mental health, and longer survival (Levin and Schiller 1987; Levin 1994; Wallace Jr and Forman 1998; George, Ellison, and Larson 2002) , which are usually associated with higher levels of life satisfaction.
The difference between the happiness of religious and irreligious people is higher in religious countries (Stavrova, Fetchenhauer, and Schlösser 2013; Gebauer, Sedikides, and Neberich 2012) . In religious countries, religiosity is considered to be a social norm, and people whose actions comply with socially approved behaviour get higher respect in their societies, while irreligious people are considered to be strange. As a result, religious people often receive higher social and emotional support from their friends and relatives (Krause et al. 1999; Eliassen, Taylor, and Lloyd 2005; Krause and Wulff 2005; Lim and Putnam 2009) . Tolerance towards atheists, at least in the US, is the lowest compared to a long list of other minority groups (Edgell, Gerteis, and Hartmann 2006) .
The literature on the link between religiosity and life satisfaction in Russia is very scarce. Balatsky and Diener (1993) studied subjective well-being among Russian students (63 students at Moscow State University and 53 students at the Glazov State Institute of Education) and found a negative correlation between religion and global life satisfaction. However, the majority of Russian students replied that they were satisfied with their religion. Zavisca and Hout (2005) studied the link between happiness and income using 2001 and 2002 waves of the RLMS-6 HSE. They controlled for religiosity and found a positive partial correlation between religiosity and life satisfaction. Similarly to Zavisca and Hout (2005) , we base our analysis on RLMS-HSE data; however, we focus on five waves (2011-15) for panel-data analysis. For the IV analysis we chose 2003, which contains very specific questions. Consequently, in contrast to the previous studies, we estimate the causal effect of religiosity on life satisfaction.
Methodology
The panel data set allows us to work with a model of the following general form: 01 Re '
This model includes characteristics, varying in time (t) and across individuals (i). They are:
i. individual life satisfaction (life satisfaction it );
ii. religiosity (religiosity it );
iii. the set of other controls (X it ) such as health and employment status etc.;
iv. the error term (U it ).
The ordinary least square (OLS) method is the most obvious method of estimation of the coefficients (α 0 , α 1 , and β).
However, the omitted variable bias may make OLS estimates inconsistent (Wooldridge 2002) . The set of omitted variables may contain components which are stable over time: personality traits (Headey et al. 2010) , prohibitions imposed by religion, the characteristics of the social environment, and the peculiarities of the religious leader and the congregation.
The panel data set makes possible the estimation of the FE and random effects (RE) models. We conduct Breusch and Pagan Lagrange multiplier (LM) test (comparing OLS versus random effects) and Hausman test, comparing FE and RE (Wooldridge 2002) .
The ordinal nature of the dependent variable requires a model which can deal with this, accounting for FE. This is done, using the "Blow-up and cluster" (BUC) model (Riedl and Geishecker 2014; Hole et al. 2011 ).
Unfortunately, the models mentioned above do not guarantee the absence of reverse causality. Moreover, a FE model may give inconsistent estimates if omitted time-varying individual variables are present. Therefore, we also estimate an IV regression.
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As we are interested in the causal effects of religiosity, and as the level of religiosity is a binary variable; we use a two-step IV method explained in detail by Angrist and Pischke (2008) method has a number of advantages compared to the usual two-stage regression: it is more efficient and the first step logit model does not have to be specified correctly.
Data
We use the RLMS-HSE database. For the purpose of the panel data analysis, we use five rounds of data collected 2011-2015 (rounds 20-24) . Approximately 60% of respondents in the balanced panel data set live in urban areas.
The main dependent variable is individual life satisfaction. The RLMS-HSE question about life satisfaction is originally formulated as follows: "To what extent are you satisfied with your life in general at the present time?" Respondents have the following seven response options: fully satisfied (=5), mostly satisfied (=4), both "yes" and "no" (=3), less than satisfied (=2), not at all satisfied (=1), do not know, and do not want to answer. The major independent variable of our concern is individual attitudes towards religion or, to put it simply, religiosity.
The question about religiosity is as follows: "And what do you think about religion?". The seven response options are: you are a believer, you are more a believer that a non-believer, you are more a non-believer than a believer, you are a non-believer, you are an atheist, do not know and do not want to answer. On the basis of this question, we constructed our variable "Attitude towards religion" (ATR) in the following way: believer (=5), more a believer that a non-believer (=4), more a non-believer than a believer (=3), non-believer (=2), you are an atheist (=1).
Moreover, we define a binary (dummy) variable "Believer" (ATR = 4 or 5). Believers constitute approximately 86% of non-missing observations in our panel data set (Table B1 ).
In the panel data set approximately 19% of agents did not reply to the question about their religious beliefs, and in the cross-section data set this share is approximately equal to 26%. It is likely that a large portion of missing observations may correspond to irreligious people. This reduces the efficiency of our estimates, and may even cause a bias. As the mean of our "ATR"
and "believer" variables are likely to be biased upwards, the estimate of the corresponding coefficients will be biased downwards. This makes coefficients less significant for positive relation between religiosity and life satisfaction.
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Approximately 88% of the respondents are Russian Orthodox. This value is higher than that of the believers, because a number of respondents, who claimed that they belong to the orthodox confession also replied that they did not believe in the God. Table A1 .
Descriptive statistics of data used for panel regressions are provided in Table A3 .
Family per capita income is determined according to the following RLMS-HSE question:
"And, concluding this part of our conversation, could you tell me: What was the monetary income of your entire family in the last 30 days? Include here all the money received by all members of the family: wages, pensions, stipends, and any other money received, including foreign currency converted into rubles 5 . The indicated value is divided by the number of family members. Next, to clean the data, we removed the 1% of observations with the highest and lowest values, because they could contain recording mistakes.
Averaged per capita family income over PSU 6 is computed as the arithmetic average of family per capita incomes in a given PSU. To account for the effect of the economic environment we also use dummy variables to control for own dwelling and car ownership. Total years of schooling are computed as the total sum of years spent in the following educational institutions: secondary school, professional courses, vocational school, technical community college, university academic programs (including master's), and doctoral programs.
Unfortunately, information about instruments are not available in these rounds.
Therefore, for the purpose of IV regression estimations we utilize the RLMS-HSE data set of the 12th round (2003) . The data on IV is explained in detail in Table A2 . Descriptive statistics concerning the cross-sectional set of variables of the 12th round is given in Table A4 . In comparison to the statistics for panel data, (2011) (2012) (2013) (2014) (2015) in 2003 the respondents were less satisfied with their lives, less religious, and their incomes were lower.
Results and discussions i. Ordinary least squares and panel data approach
First, we estimated regressions using ordinary least squares (Table B1 ), a RE model (Table B2 ) and a FE model (Table B3 ) 7 on the balanced panel. In order to be sure that our results are not determined by the possible endogeniety of any explanatory variables, such as "perception of welfare" or "average life satisfaction of other family members" we add regressors gradually to the model. The coefficient of the variable "Believer" is positive and highly significant in all regressions estimated by OLS, FE and RE. Overall, these findings are in line with the results of other studies (Headey et al. 2010; Van Cappellen et al. 2016; Ellison, Gay, and Glass 1989) .
Using FE method, coefficients for religiosity were estimated to be lower in comparison with the RE, and the coefficients corresponding to the pooled OLS method are the largest. This indicates that unobserved individual factors do affect life satisfaction and they are correlated with the level of religiosity.
Next, we conduct Breusch and Pagan Lagrangian multiplier (LM) test to compare pooled
OLS with the RE model for specification 7 (Tables B1 and B2 Originally, life satisfaction is measured as an ordered variable. Therefore, we also estimate a BUC model. This is done using STATA 13 bucologit routine. Estimation results are given in Table B4 . The BUC model shows that the coefficient of the variable "Believer" is positive and significant. The signs and the significance of other predictors are almost the same.
As a robustness check, we estimated a set of regression models on various subsamples and with different specifications (Table B5) . Namely:
1. individuals of pension age. The variable "older age" is incorporated into the fixed effects model;
2. the orthodox subsample; 6. using a stronger predictor "Believer", "1", if ATR = 5, and zero otherwise.
The estimation results show that most coefficients on individual religiosity, with the exception of the rural subsample, are positive and significant.
Despite our analysis indicating that there is a positive association between religiosity and life satisfaction, the exact mechanism of this relation is unclear. In the literature review we discussed a number of possible mechanisms explained in the previous studies; however, we cannot distinguish which mechanism plays a role in our particular case. Nevertheless, we can conclude that the positive effect of religiosity on life satisfaction is not determined by conformity, because the estimates based on the subsample of people who claim that they belong to the Russian Orthodox confession (even if they do not believe in the God) are still significant.
It is likely that religion gives to people a sense of life, reduces subjective feelings of uncertainty, or provides them with a social network. The existing degree of detail in the data does not allow us to differentiate between these channels.
Up to now, we have discussed estimations based on the balanced panel data. Individuals with at least one missing observation were removed. However, if observations are missing not at random, this may lead to biased estimates. 10 In appendix C (Tables C1-C5) , we provide estimates for the unbalanced sample, and all the results remained almost unchanged. This indicates a high degree of robustness of our results to the existence of missing observations.
ii. Instrumental variable approach
Before starting with the IV approach, we provide an OLS estimation of cross-sectional data. The results are presented in Table D1 . All the coefficients corresponding to the variable "Believer" appeared to be negative and insignificant at the 10% significance level. However, in this case, the estimates are likely to be biased due to various endogeneity problems.
Next, we estimated an IV regression (appendix D). At the first stage (Table D2) , we regressed the level of religiosity on the religiosity of parents, grandmother and grandfather (1 if at least one of grandmothers or grandfathers was religious, 0 otherwise), siblings (1 if a person has a religious sibling, 0 otherwise), the religiosity of other family members, and socioeconomic factors used in the final stage regressions. The first stage regression also gave very interesting results.
The effects of religiosity of all family members except for grandfathers have a positive effect on an agent's own religiosity. The religiosity of grandfathers has a negative coefficient, and it is significant in models 1-4. This effect can be explained by the fact that during soviet times, mass media promoted atheism, and contemporary Russian mass media promulgates religious values (Skorobogatov 2016). The negative coefficient corresponding to the grandfather's religiosity may reflect amenability to official propaganda.
According to our estimates, women in Russia are more religious than men. Similar results are also common for other countries (De Vaus and McAllister 1987; Levin, Taylor, and Chatters 1994; Miller and Hoffmann 1995; Walter and Davie 1998) . The effect of age on religiosity is parabolic, with the maximum achieved around the age of 45-50. The increasing nonlinear impact of age until the age of 45-50 is in line with the literature for the western countries (Chatters and Taylor 1989; Argue, Johnson, and White 1999) . The declining path after the age of 50 contradicts the results for western countries and it may be attributed to a cohort effect: the mindset of these individuals was formed during Soviet Union times.
The effects of self-estimated health on an agent's religious beliefs are estimated to be negative. It is likely that individuals with health problems have more incentives to become religious because they receive a hope for convalescence or consolation.
The estimates of the final stage regression are presented in Table D3 . In most cases, the coefficient corresponding to the variable "Believer" is significant at the 10% significance level.
However, in cases (8), (9) and (10), when changes in material conditions, type of settlement and averaged family income per capita over PSU are taken into account, the coefficients of "Believer" are statistically insignificant. Nevertheless, they remain positive and comparable in size to the FE and RE models. The increased variance of the coefficients may be the result of a lower number of degrees of freedom. The other coefficients remained similar to the FE and RE models, with an important difference for parenthood. It became negative and significant at 0.01 significance level in cases 3 and 4.
Conclusion
Our paper contributes to the study of the relationship between individual religiosity and life satisfaction in several ways. First, we use a FE regression, using detailed individual Russian data. This is done utilizing traditional fixed effects estimators and "Blow-up and cluster" (BUC) model, which makes use of the ordinal nature of the dependent variable. This allows us to account for the set of unobservable characteristics which are stable over time. Second, exploiting the RLMS-HSE data about the religiosity of close relative and friends, we apply IV regressions.
The findings of both methods (the FE models and IV regressions) suggest that there is a positive link between religiosity and life satisfaction. This result holds for many alternative specifications of the model, exhibiting a high degree of robustness.
APPENDIX A You are currently working = 1 You are on paid leave (maternity leave or taking care of a child under 3 years of age) = 0 You are on another kind of paid leave = 0 You are on unpaid leave = 0 You are not working = 0
Perception of welfare And now, please imagine a nine-step ladder where on the bottom, the first step, stand the poorest people, and on the highest step, the ninth, stand the rich. On which step of the nine steps are you personally standing today?
The interval of values from 1 to 9
Changes in financial situation
Tell me, please: How has the financial situation of your family
Greatly improved =1 Slightly improved = 2 Has not changed = 3 Slightly worsened =4 Greatly worsened = 5 Each specification includes averaged per capita family income over PSU and year dummies. The first specification is estimated with a dummy for older people. The second specification is estimated on the subsample of the orthodox people. The third specification obtained via estimation on the subsample or urban households. The specification 4 is estimated on the subsample of rural households. The specifications 5-6 include different measures of religiosity. * p < 0.1, ** p < 0.05, *** p < 0.01 Appendix C Table C2 . Random effects regressions. Unbalanced panel. Dependent variable -life satisfaction.
(1) (2) (3) (4) (5) (6)
Believer, (ATR = 4 or 5) 0.0937*** 0.1238*** 0.1174*** 0.1172*** 0.1179*** 0.0915*** 0.0701*** (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) Age -0.0290*** -0.0443*** -0.0488*** -0.0598*** -0.0411*** -0.0431*** (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Age squared / 100 0.0258*** 0.0414*** 0.0468*** 0.0595*** 0.0400*** 0.0425*** (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) Self-estimated health status Each specification includes averaged per capita family income over PSU and year dummies, * p < 0.1, ** p < 0.05, *** p < 0.01 Table C3 . Fixed effects regressions. Unbalanced panel. Dependent variable -life satisfaction.
Believer, (ATR = 4 or 5) 0.0598*** 0.0620*** 0.0571*** 0.0570*** 0.0572*** 0.0480*** 0.0444** 
